=P - - €37

ADVIBORY CN THE OUSE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center {GSFC). This document may be distributed outside GSFC only am a
courtensy to other goavernmeant agencies and contrastors. Any distribution of
this documant, or application ar use of the information contained herein, ie
expreasly conditioned upen, and ia subject to, the following underatandings
and limitations:

(a)

(b}

{c)

{(d)

(e}

The information wae developed® for genaral guidance only and is
subject to change at any time;

The information was developed under unique GSFC lakoratory conditions
which may differ substantially from outslde conditicnaj}

GSFC does not warrant the accuracy of the information when applied or
used under cther than unique GEFC laboratory conditionag

The information should not ba construed am a repreaentation of
product performance by elther GSFC or the manufacturer;

Neither the United States government nor any person acting on behalf
of the United States government assumas any liability reaulting from
the applicaticn or use of the information.
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Radiation Report on TSC430MJA Z. Sharma/31l

(MCDIS-T Project)

A radiation cvaluation was performed on TSC430MIA to determine
the total dose tolerance of these parts. A brief summary of the
test results is provided below. For detailed information, rcfer
to Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt—-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias ({(see Fiqure 1 for bias configuration), and
one part was uscd as a control sample. The total dose radiation
steps were 2.5, Oy 10, 20, 40 and 5C krads*. After 50 krads,
parts were annealed at +25°C for 72 and 312 heours. The dose rate
was between 0.1 and 0.5 krads/hour, depending on the total dose
level (see Table II for radiation schedule). After each
radiation exposure and annealing treatment, parts were
clectrically tested @ +25°C according to the test conditions and
the specification limits listed in Table ITI, Also, parts were

tested initially, and after the 50 krads irradiation step at
~-550C and +1259C,

parts passed all tests and stayed within the specified limits up
to 2.5 krads of irradlation. Parts began to display degradation
in ICCO at 5 krads, where §/N 19 exceeded the specification limit
of 300 uA. After 10 krads of irradiatlon, all irradiated parts
exceeded the limit for ICCO. After 20 krads of irradiation, the
output resistance also displayed sensitivity Lo the radiation.
1CC0 exceeded 10 mA for all parts, and &/N 1, 14 and 17 also
exceeded the specification limit for the ROUT test.

After 40 krads exposure, all paxts showed continued degradation
in ICCO and ROUYT. Also, all parts failed to function under
static DC conditions as cvident by the VOH and VOL failures.
However, these parts did pass the 1 MHz funcilional tests.

After investigating the VOH and VOL failures,. it was determined
that when the part was conditioned for a logic one (1) output,
the cutput would only remain in this stale momentarily.
Therefore, a 100 kHz functional test was added, which revealed
that the part output could sustain a high (1) level for a time
interval of 500 ns < TVOH < 5 us;, independent of the state ol the
input. Thus, the exposed parts failed the 100 kilz functional
test and the static VOH and VOL tests.



After 50 krads of irradiation, there was nol much change from the

post 40 krads results. On annealing for 72 and 312 hours, the
parts showed no significant recovery.

Tables IVa and IVh provide a summary of the test results, as well
as the mean and standard deviation values for cach parameter
after different irradiation expesures and annealing steps.

Any further detalls aboul this evaluation can be obtalned upon

reguest. If you have any guestions, please call me at {(301) 731~
8954, :

*In this report, the term rads is used as an abbreviation for
rads (51} .-



TABLE I. Part Information

Ceneric Part Number:

MODIS-T
Part Number:

MODIS-T
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tesated:

serial Numbers of
Radlation Samples:

Scrial Number of
Control Sample:

Part Function:
Part Technology:
Package Style:

Test Engineer:

TSC430

TSC430MIA/B8B3

40472
14041
Teledyne
$001

9

1, 2, 13, 14, 15, 16, 17, 19

18

MOSFET DRIVER
CMO3

8-pin DIP

T. Maondy



TARLE I1. Radiation Schedule for TSC430

EVENTS

1) Initial Fleclrical Measurements

2) 2.5 KRAD IRRADIATION {0.12% krads/hour)
PAST=7.5% KRALD ELECTRICAT. MEASUREMENT

3} 5 KRAD IRRADIATION (0.125 krads/hour)
POST-5 KRAD ELECTRICAL MEASUREMENT

4y 10 KRAD IRRADTATION (0.2Z3 krads/hour)
POST-10 KRAD FLECTRICAL MEASUREMENT

5) 20 KRAD IRRADIATION (0.8 KRADS /HOUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

) 40 KRAD TIRRADIATION {0.285 krads/hour)
POST-40 KRAD ELECTRICAL MEASUREMENT*

7y 50 KRAD IRRADIATION (0.5 krads/hour)
POST-50 KRAD ELECTRICAL MEASUREMENT

8) POST 72 IICUR ANNEAL ELECTRICAL MEASUREMENTS
$)POST 312 HOUR ANNEAL ELECTRICAL MEASUREMENTS

All electrical measurements performed at +25°C.

DATE

07/18/91

08/05/91
08/06/91

08/06/91
08/07/91

08/07/91
N8/08/91

08/08/91
08/09/91

08/09/91
08/15/91

08/15/91
08/16/31

08718791
08/29/91

Initlal and post 50 krad electrical measuremsnts also performed

at -559C and +125°cC.

The post 40 krad and post 312 hour annealing steps alsoc included

a 100 kHz functional test.

sAnomalcus event - The eleclrical measurements after 40 krads
expusure were delayed by 72 hours. The parts werc kepbt under

bias from 8/12 to 8/15.



Table TIT. Electrical Characteristics of TSCA430

Ta=—55, 125°%¢

TEST CONDITIONS LIMIT UNITS
Min Max
It Yoo+ 9Ye YinVeo -10 10 - uf
Iz Yecs12Ys VinVeoo ~10 10 uh
Iy Veoo=4:9Y, Vin=0-ov ~10 10 uA
Iynie Veo=12V, Yin=0-ov ~10 10 uA
Voup  Veom4-3Y, Vy0-8v, 2.4V 4.425 v
Vouz Veo=l2Vs Vin=0-8Y,2.4Y 11.975 Y
VoLy Vee=4-5Y, Vyn=0.8v, 2.4V .025 v
VoLz  Veo=12V, Vyin=0-8Y,2.4V .025 v
Roury VCC=12V, V=3V, Igyp=10mh 7 OHM
Rgure VEE=12V, Vin=0V, Igur=10mA 7 OHM
Teco  VEC=12Y, Y=oV o SQ0 uA
Iy —VEC=12V, V=3V o 8 mé
Tt VCC=12V, Vin=0,3V 1 35 nS
Tpat VCC=12V, Vin=0,5Y 1 25 ns
Exceptions:

The following tests were not per formed due to equipment
limitations:

TEST: Explanaticon:

Pl ATE does not have AC—current capability

T Feguires spacial fixkuring

T Requires special fixturing

Tawew Requires ocpecial fixkuring

T — ;

TN D lormecit il Cp = IS pF (PERS = £00)
Notas: :

1. Vp and V y tests are per formed G/NGo at IMHz inn the
flinctional test.



TABLE I'Va: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for TSC430MJA 1/ 2/

Total Dose Sxposurae {krads) annealing
Initials 2.5 5 10 20 40 50 72 hrsa 312 hra |312 hra
25°%C 1 mh? 100 EhE
Spaz. Limits
Parameters min max mean sd maan sd maan sd
TINHL ua| -10 | 10 0 {0
"TINLL uh | =10 18 0
YOR1 vle.425] - 2.3
SOH2 v11.97] - 6.2
VoLl v | ¢ 25 05 2.3
VOL2 nvi 0 25 0.1 6.2
rOU™1L ohms | 5 - 0.4 q 443
iCcCo ua| 0 3C0 123.8 {18E3
Iccl mal 0 5 0.6 4 0.8
TL1 ns 1 25 3.5 3.5
TE2 ns| = | 25 0.5 5 0.8

i/ The mean and standard deviat
mhe coatral sample rarained ¢onstant €

ion values ware calculated over the eight parts irradiated in this testing.

2/ The notation nE3 implies n = 1000,

hroughout the testing and is not included in this table.



TABLE IVb: Summary of Electrical Measurements
@ -55°C and +125°C After Total Dose Exposures
for TSC430MI 1/ 2/

50 Krads

Initials
-55%C +125°C ~55°C +125°C
Spec. Limiks
Paramekers min max mean 3¢ mean sd
— - — :

TINH1 ud

IIKLL ud 0
VOH1 Al 0
VOR2 v 0
VoLl ikt .1
TOLZ v -1
RQUT1  ohms .4
1CCT ui 3.1
Iccl mh

TD1 ns

™2 n=

1/ The mean and standard deviation values were calculated
over the eight parts irradiated in this testing. The
control sample remained constant throughout the testing an
is not included in this table.

2/ The notation nB3 implies n x 10C0D.

-] -



Figure 1. Radiation Bias Circuit for TSC430
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